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(57) Abstract: A water-soluble fullerene wherein the number of water-soluble polymers bonded has been regulated can be obtained 
by coupling water-soluble polymers with a fullerene having functional groups in its molecule via the functional groups. This water- 
soluble fullerene can be used in the photodynamic therapy or supersonic therapy of cancer through the use thereof as an active oxygen 
generator. 
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000~1, 000, OOOcD^iCO, 0^b<(*4, 000~50, 000(Dh(D^m^^^^t:d^X-^ 

^:it-A^X'^^o #J-4, ooo~i5, ooocD7Ky^^w>-i/y=t— /^Mv^5o;eiS0^L 

[0014] ^IgP^-Ci^M-f-S^^^tttft^^^f*. ill-. :7^— v-^oWt^^irSJ^^-rsSi^^tt 
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yntV^^T?, 'ftilS;eM^/V^-t?&6^y^^l/>'^^y=i— /l^. fiP^. CH (OCH CH 
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-e^5o MMn, ^0. l~5Watt/cm\ f^^^-^T-hm 2W att cTa (Dm tl^V ff^<Di)^ 
. 0^L<«^3O— 120#-efcl9. /^V^;^fi^.|^CD^-^, ^(D Duty cycle ^1~10 

[0026] :^mm(Dii^i^mmm^mi-i. ^i^mmtmmm'\^^^'rhhi^^mm(Dm. ^-r 
it^tL-xi-i^ mm. hm. mm. wmm. mmm. mm. mmm(Dx^fm^<Dm 

m^^fc^^.^^\^^^x^yti:>v<nm^^m^-t^:it\z.x^xmm^m^t^^ 

[0027] ^mm(D^^mmm^mi-i. ^mm. ^^mL mm'i^m. mmmMm^£t'(Dhh 
<^^Mmt-r^:Lt-A^x%^. m^itm^mt-r^m^ia^. :^mm<Dm'mmmm^ 

(D^mmnm^m^vx'^^mmt'r^^t^ix^^o :^mm(Dm^mmm^Mnm 

tmx%^. 

[0028] _ha!b/cj;5(-> mmm.'^i^mmm^n. iEmmti^mvxm^j^^^Mf)^Wff 

m'^i^mmtmrnm^ti. iE'^mm\^:^n^^v^,mmmxM<mm.m^i^mm 
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x\t. if.m'\m.mm^n<Dmmt\&<fi^^x\^^ti^^ ^num\m-rumm'^^ 

[0029] }iY\z.^\^x:^mm(Dm\^m.mm^m(DU-^m. m'mM'^^m%m.x(Dm^m. 

m^M(D'7^^(D^^mmtfj:}£\^i^-^xmj^^'b^. -%^m^\t.n^(Dmo. i^4sm 

bfc^^oT. i^mm(D^mkmm^n^m\^^xmm^ffm\M. 
mm^n^. m^\'^^mn(Dnmxmm\^n^\^. mo. i^Amwm^. 
mm.h\^<\t.m.^m.m^mm.^m\^xm^^nm. ^^a. :BLrjn^/m^(Dm 

[0030] :^%m(D'i^mmm'^m-i. wmm.'^^mMmKmm^Kmfs mn^n^f^ 
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T-Vy^Vnly 1^^— X, 1995^. 36#. 38-^. 6843Ht-fB4!c(^;^&f-J:'9#b 
g, 0. 65mmol)^b7^J^^^(380mL)J^^^L. 4-h/VJ^>'v?«7^^>-^l7KfPi^(22 

2mg, 1. i7mmoi)^;t]p;tT. lommMmMm^fc^ ^m\^fzM^mm^^^^\^ 

/[60]:79— -61-:^/^'^V^(338mg, 1(51^67%) ^|ife^fBiUT#:^Co 
[0032] FAB-MS (positive mode) :m/z779 (M+H) ^ ; 

^H-NMR(CDC1 /DMSO-d (1 :1) ,ppm) : 5. 15('H, s) . 
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[0033] HMMl 

0. 33mM(l, 2-p<^/[60]:7^— U>')-61-;&7V/K>'^(D:/n^^^/-^V^V-g 
14. 7mL(^#^/^S»K-*)^^^/^*'efMT5/7°ntV^^cD7}^°ya^^l/^^^'y3 
— /V(PEG, 5>T-*5000, 0 Tlc^BIM) ^'a-t?7'i='^^>'-^V^?g2mL^^)n^. 2 

PEG(5>^»5000)l^^^'^79-W>'(24. 4mg)^#/c:o 
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[0034] mMM2 

PEG (^^ttl 2000) l6^^'^^y'7-U>^(D^f^ 

5)-T-*5000(D'ft^'9(-:9-T-*12000(D>t*»5^/^S-t?ffij«T^y:/ntVl'^cD 

2000)l5>^;i^^:7^— ^^(47. 4mg)^#rCo 

mm^T^-^hi^^^y^— {mmmm:2o%;^^/—/v-i^^nxip>-^>')mnw^Wim (Rf) 

:0. 73. 

[0035] ^^Ml 

mm:*9i^f-a^=^c^®5>^MV^T^^»(DS!j^^TSKgel G3000PW 

XL 

y— ^5C:^I±) Sr^MU/tift3S?^#:i^n-^hi^'9^^— ^^^7^^8020 (^y— 
^±)^fflV^T^MLfCo #t!]tBiLT20%T-fe^^^y/^:Rtj^^0. SMmt^V')"^-^^ 
^t^^OmMV>mB.^m, PH6. 9^ffiV^, #lJj^c7)^ig^0. 5mL/mini:U ^ 

Tfi. 5>^*^5^^(D^y^^U^i/!J3— /V(^^»94, 000:S:t>*5, 000)^fflV^ 

[0036] i:b^^fi§i:UT. #r?a¥9-235235-^^$B(Z)3IIi#"!jlt;i|B4Sc$tl.fc;^^feJitteoT 
. ^^*5000(D>t^iES7«^/^STfMTS:/yntV^S<Z)PEG^fflV\ y'7—\^^y 
tPEG(D^7^i;b;^n : 10cDl:b^-^^'^J5febfc:79— U>'-^^'l4i^5>^*^'^f*»i>T- 

, pH6. 9^ffiV\ #lftt@<^^3^^1mL/min,J;L. ^m(i:79— W-^-cD^i^^pP^lUl 

^^':/i5^'y3— /^(5)-^m94, 000, 46, 000^t)^5, 000)^fflV\ ^(D^^ta^rHl^ 
|ll24^t^^b/Co 

[0037] z.f\.h(r:>mm^^. 5>^*^5, sooco^JiMicO'fb^i^^ g Bmii^bt-J:o-c5> 
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[0038] :79-i^>'(^M'a-^sgmscD*g^m;a^ \'^'^mm<j^^i^mz.-x^<^m-t^^}i 

^^^fetLT*?'^ Toxicology in vitro, Vol.16, p41-46, 2002) , HJSMlCO'fb'^ 

[0039] f^@^^[|2 

Enhanced Permeation and Retention effect) ^7f^'^<D\Z.%^7^f^i\^'^X^^}l^^h 
[0040] ^@^M3 

MM2-I:''^5febfcPEG (^7>^*12000) 1^7>^M^:7^— W^cpj'^'mgg^^ 
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?^(HBSS, pH 7. 4, '74y'r^y^^V:^>'^M±) izMMl^f^WM^OO nl^t. HJg 

^(220~800nm)^5>5fe^7fe5tStf-F-2000( 0 i^Mf^Bf) ^fflV^T. 30t:-t?20 

-etlU^bfCo 30°C-C205>rHl«^f4^Tc^}^T^^=^^hn-/^<^b. 

2 

2 

[0042] ^MMS 

PEG(4>^*5000)2^7»^;aSL-T;^x-^v:¥V^(D:;^yl^;i<:3p.:^/V^i^T$K^-A>L 
EG(i>T-m5000) 25>^;^5L-T^^^^^V^(D20^D;^77^#'dr^/7^^(-7'5;K^^ 

#li:^yA (DEAE-b3/N°— /V650M, crM) *5 j:t>m-r^:/^2^#fll:^7i^ (SP 
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-^^^^°-7^650M, u^m)icmw^. mmm^W'^^mu :if/^:^^-y/^^mi:lP^E 

G(^^i5000) 25>^^ST^KI^'^bfcBoc-L-Tv!;/^^=¥V^^#fc, #btLfc 

'^UfcL-T^/^°9=¥V^^fflV^, IIM0iJli:l^«(D^{^^i-Srit^i;i9PEG(^^ 
45000) 2^^^'^-79— 
[0043] ^^M4 

^mM2cD7k^^'Kt^^-7-v-^t^^NiML/:-^^^cD^^fflfl^.J:iMm^^T^-h4^tD^ 
RPMI1640ittfi(v'i/-^tt^ "^v^l^J^JfiLttlOro-a-W)^. 5%CO . 95%:;^^. 37 

2 

J£M2(D'fti'^i^^-a-^;:ev^j:#±ico^^i0iU L:9-iiUfco _LIB(Z)80%=i>':7/vrn;/h 
^ftofcc 7V-^^T/^^7^^'Y/v-t?it7feU 'Y^=^^^-^(37°C. 5%C 

2 

^10 n L-ro»b. :?-e805>rs1j*?£bfcft. 450n 

m(DS^3feS^->''<i5'n:7"W— hi;— VERSAmax( 0 T^^W^r^^— t'V-^'1'v^I±) 
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[0044] ^@^^!J5 

-nn (Jlt^ 0 ;*:^^-/VX. y/^-^t) ^T^«(^r,»b/:iM^^SI%MmU. 

t^biuephase (if/^xVMi) ^n\^xm^mtL\zjjmM^fi:-^f'o mMM'^nMf^ 

H^iJU Winn(Cl<J;«9$R^$tLTV^5f+^^^(Natl. Cancer Inst. Monogr. , V 
ol. 2, pll3-138(1960))^fflV^T^mbfCo ^(DJjt^^^Elei^^LfCo 
[0045] ^itMlc^Tk^tt^^-W^-cT^S^^pt^lt^f^M-f-S^Jffi^^^cDii^JP^jCp^lJ 

I^K^I¥f*24B^rHlt^(7)^.K?|tt-ti;5^^>^^)-f:&t^^^^^^*ofcrt;?)^^>. if.^^ 

(D7K^'[4^^-^>^«. EPR^m 



wo 2005/095494 



PCT/JP2005/006271 



18 

[0046] ^^me 

SHc7)fg^(DOJIN NEWS, No. 96, pi -6, 2000) ^0^K±m^^W\^ 

2 

n i.(Dy^>-^:^^mi^Mmti50fii.<D^ms^wcwmuMSF^m'B'U mwi^^^-^^ 
fc. mm^^n^<Diiiti<Dm=^m(i. 5. 2. 0. 2. 5. *3j;t/3. ow/cm^)^®^^ 
mm^us-7oo(i^mmmm±)^m^^x^m^miMnz^ w;^^— K(Duty cy 

cle)30%-e5^rBlHS.ttL/-Co If^lttl. f«©450nm©P^^ig^^^^i5ff DU- 

2 

[0047] umm7 

mMMMVfc500 ixM(Dm^^^^. 250 uM(DmW^mM\^fCo e-^^/V^^— 
9— ^-^^^-^^^c^V ^J#ifi(D^^200 M L^iiUfCo RLmalel^HlS^l X 10^?WlS/m 

L}:iiisMUT^sjia^^^^^#. ±m(D^^j^M:Lmmmm^2mL-r-D^^i.fc. 

m^wciMHz^ i^fcn3MHz(Dm^'M^m^^^^-bW.^us-7oo^m\^^x. mti2 

. OW/cm\ mtl^—V20%X2^f^mMl^fc. h^T/^^TjN 
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-f/^-eil3feb. -r>'=3f-^-<— ^(37°C. 5%CO ) 0 ^J^^UfCo 

2 

[0048] Ml^?fifi9lt^^*5V^Tt>^^M4.^|^1t^-:^^0^{b'a•^^®^^;&PS©i#;!]Pi^^^^ 

o 

220nm~nr|i^^:^(380~780nm)(DjSV^^:B:t5H-t?O ~7!)^m^-t^o 

2 

2 

^i3$t^fcy//^'^^-;/^r>^;^i;lJ:oT^^-r67t{*^ ^tbT300~600nm(D^^ 

2 

^mmm^^^^nm^m-^m^^mmx^^o 
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[2] 'wmmf)n-^5m'^'h^m^mi<D7K^^yy—u>^, 

60 

[6] 000~1, 000, OOQ-efeSff J^t^gl^^feSCOV^-f tL:^^ 

o 

Si^^S^Wf 5^^m4000~ 1 5000(D:^}^IJ^9^1^>'^^y=z— /^T-&6ff ^JS8(Z)7K 

fe:Cl-6T/V=3r/VS^^-f-;553^^»4000~15000©;J^y:n^V:/i/y=tw-/Vi?$5§ 
[11] 7Km4i^^^^\ >T-*i^S(-^?§t4S^^-r?)^^»4000~15000©/-Kyj^^W 

[12] 7XM4f^^^;$s^ >T-5^i^Si^Cl~C6T/i-^/vS^^Util^S}-T^/K^^Sm^n 
fcCl-6T/V^/VX^^-t-55>^*4000~15000(Z)7Ky:i^^^^i/y=i— /Vi. T 
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[17] TKmi^m^^^^K If *^S6:^^f3l2cDV^T:^^^^®7K^'^4i«^^-CfeSlf3^tI^l6(Z) 

[20] ^mti^mmm^fcnm^mmmKm\^^fci^(Dm^mi9(D^'\^mmm^mo 
[22] mmmm^^-^^h^m^m2icomi^mmm^mo 

[23] «c7)?^^}^ffiV^Sf'i6c7)M^JSl9:e»^fc22(DV^-ftL:e»^c7)^'[4^*^^^Jo 
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